Amino acid sequence similarities of the mitochondrial short chain delta 3, delta 2-enoyl-CoA isomerase and peroxisomal multifunctional delta 3, delta 2-enoyl-CoA isomerase, 2-enoyl-CoA hydratase, 3-hydroxyacyl-CoA dehydrogenase enzyme in rat liver. The proposed occurrence of isomerization and hydration in the same catalytic domain of the multifunctional enzyme.
We report the isolation and characterization of a cDNA encoding the mitochondrial short chain delta 3, delta 2-enoyl-CoA isomerase from rat liver. Tryptic fragments of the purified protein were generated, purified, and sequenced. A rat liver cDNA library, constructed in the plasmid vector pUEX1 was screened with oligonucleotides synthesized on the basis of peptide sequences. The obtained clone contained 783 bases predicting to code the entire mature protein of 261 amino acids. The molecular weight of 29,300 predicted from cDNA-derived sequences was consistent with the subunit size determined earlier. A high degree of similarity was noted between the amino acid sequence of isomerase and that of the amino-terminal half of peroxisomal multifunctional isomerase-hydratase-dehydrogenase enzyme and mitochondrial 2-enoyl-CoA hydratase in rat liver. These similarities also appeared at the level of predicted secondary structural elements, suggesting that hte rat multifunctional enzyme has both the isomerization and hydration activities in the amino-terminal domain. This idea is further supported by the proposed existence of only one CoA-binding site in the amino-terminal half of the multifunctional enzyme and by previous studies suggesting that the transfer of the substrate from the isomerization site to the hydration site occurs without aqueous bulk phase (Palosaari P.M., and Hiltunen, J. K. (1990) J. Biol. Chem. 265, 2446-2449).